**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 9000-13 (1981) : Basic environmental testing procedures 
for electronic and electrical items, Part 13: Low air 
pressure test [LITD 1: Environmental Testing Procedure] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS :9000( Part XIII ) - 1981 
( Reaffirmed 2004 ) 

Indian Standard 

BASIC ENVIRONMENTAL TESTING 

PROCEDURES FOR ELECTRONIC AND 

ELECTRICAL ITEMS 

PART XIII LOW AIR PRESSURE TEST 

(Second Reprint FEBRUARY 1997) 



UDC 621-38-038 + 621*31 : 620-162-4 



© Copyright 1981 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 

NEW DELHI 110002 

Gr 2 August 1981 



IS : 9000 ( Part XIII ) - 1981 

Indian Standard 

BASIC ENVIRONMENTAL TESTING 

PROCEDURES FOR ELECTRONIC AND 

ELECTRICAL ITEMS 

PART XIII LOW AIR PRESSURE TEST 

Environmental Testing Procedures Sectional Committee, LTDC 2 

Chairman Representing 

Lt-Gen D. Swaroop Ministry of Defence (R&D) 

Members 

Shri K. N. Tiwari ( Alternate to 
Lt-Gen D. Swaroop ) 
Brig R. C. Dhingra Ministry of Defence ( DGI ) 

Lt^Col V. K. Khanna ( Alternate ) 
Director Standards ( S & T ), Research, Designs & Standards Organization 
RDSO ( Ministry of Railways ), Lucknow 

Joint Director Standards ( S & T )-I, 

RDSO ( Alternate I ) 
Joint Director Standards ( E-III ), 
RDSO ( Alternate II ) 
Dr P. K. Dutta Peico Electronics & Electricals Ltd, Bombay 

Shri V, Narayanan ( Alternate ) 
Shri Ghasita Singh Central Electronics Engineering Research Institute 

( CSIR ), Pilani 
Shri B. P. Ghosh National Test House, Calcutta 

Shri B. C. Mukherjee ( Alternate ) 
Shri G. R. Ghosh Society of Environmental Engineers, Bangalore 

Shri T. C. Gosalia National Radio & Electronics Co Ltd, Bombay 

Shri S. P. Kulkarni Radio Electronic & Television Manufacturers* 

Association, Bombay 
Dr P. K. Dutta ( Alternate ) 
Shri H. C. Mathur Posts and Telegraphs Board, New Delhi 

Shri U. R. G. Acharya ( Alternate ) 
Col B. S. Nagendra Rao Electronics Corporation of India Ltd, Hyderabad 

Shri T. D. Veervani ( Alternate ) 
Shri K. R. Anandakumaran Nair Lucas-TVS Limited, Madras 
Shri C. Ranganathan ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1981 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 

i 



IS : 9000 ( Part Xin)- 1981 

( Continued from page 1 ) 

Members Representing 

Brig Y. Nirula Instrumentation Ltd, Kota 

Shri A. P. Gupta ( Alternate ) _ m 

Shri D. V. Petkar Bhabha Atomic Research Centre, Trombay, 

Bombay 

Shri Jagdish Lal ( Alternate ) 
Shri P. S. K. Prasad Bharat Electronics Ltd, Bangalore 

Shri D. S. Gopalakrishna ( Alternate ) 
Shri P. V. Rao Indian Telephone Industries Ltd, Bangalore 

Shri B. Viresalingam ( Alternate ) 
Dr R. C. Tripathi Department of Electronics, New Delhi 

Shri A. K. Jain ( Alternate ) 
Shri H. C. Verma All India Instrument Manufacturers' & Dealers 

Association, Bombay 

Deputy Secretary, IMDA ( Alternate ) 

DR R. P. Wadhwa National Physical Laboratory ( CSIR ), New Delhi 

Shri K. C. Chhabra ( Alternate ) 
Shri R. C. Jain, Director General, ISI ( Ex-officio Member ) 

Head ( Electronics ) 

Secretary 

Shri Harcharan Singh 

Deputy Director ( Electronics )/ISI 

Panel for Climatic Tests, LTDC 2 : P7 

Convener 
Shri P.-S..K. Prasad Bharat Electronics Ltd, Bangalore 

Members 

Shri D. S. Gopalakrishna ( Alternate to 
Shri P. S. K. Prasad ) t __ x ^ T ^ iu . 

SHRr K. C. Chhabra National Physical Laboratory ( CSIR ), New Delhi 

Dr P. K. Dutta Peico Electronics and Electricals Ltd, Bombay 

Shri V. Narayanan ( Alternate ) * ' 

Shri G. R. Ghosh Ministry of Defence ( DGI ) 

Shri S. G. Bhat ( Alternate ) 
Shri J. Lal Bhabha Atomic Research Centre, Trombay, 

Bombay 
Shri C. Ranganathan Lucas-TVS Ltd, Madras 

Shri P. V. Rao Indian Telephone Industries Ltd, Bangalore 

Shri B. Viresalingam ( Alternate ) 
Shri P. K. Shukla Ministry of Defence ( LCSO ) 

Shri K. V. Sonalkar Naval Headquarters, Ministry of Defence 

Lt V. T. Rajan ( Alternate ) ,.*«.,,.„.. 

Shri V. V. Suryanarayana Electronics Corporation of India Ltd, Hyderabad 



IS : 9000 ( Part XIII ) - 1981 

Indian Standard 

BASIC ENVIRONMENTAL TESTING 

PROCEDURES FOR ELECTRONIC AND 

ELECTRICAL ITEMS 

PART XIII LOW AIR PRESSURE TEST 

0. FOREWORD 

0.1 This Indian Standard ( Part XIII ) was adopted by the Indian Standards 
Institution on 19 June 1981, after the draft finalized by the Environmental 
Testing Procedures Sectional Committed had been approved by the 
Electronics and Telecommunication Division Council. 

0.2 The differences in environmental testing procedures for component type 
items and equipment type items are fast disappearing in the context of tech- 
nological developments, It is, therefore, felt necessary to have uniform 
testing procedures wherever possible. This series of standards on environ- 
mental testing procedures ( IS : 9000 ) has been prepared with this objective. 
This is also in line with the principle adopted by IEC/TC 50 'Environmental 
Testing* in developing unified series of standards on environmental testing 
procedures by International Electrotechnical Commission. 

0.2.1 It is proposed to withdraw the existing Indian Standards, namely, 
IS : 589-1961* and IS : 2106f series dealing with environmental tests for 
electronic components and equipment respectively, as soon as the tests 
mentioned therein are covered in the new series ( IS : 9000 ). 

0.3 In preparing this standard, assistance is derived from IEC Pub 68-2-13 
( 1966 ) 'Basic environmental testing procedures : Parf>2 : Tests, Test M : 
Low air pressure', issued by the International Electrotechnical Commission. 

0.4 In reporting the result of a test or analysis, made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded off, 
it shall be done in accordance with IS : 2-1960J. 



♦Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised). 
fEnvironmental tests for electronic and electrical equipment. 
JRules for rounding off numerical values ( revised). 
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1. SCOPE 

1.1 This standard ( Part XIII ) deals with the test procedure for low air 
pressure test for electronic and electrical items as a part of basic environ- 
mental testing procedures. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions and explanation of 
terms given in IS : 9000 ( Part I )-1977* shall apply. 

3. OBJECT 

3.1 The object of this test is to determine the suitability of items to operate 
under conditions of low pressure such as would be encountered at high 
altitudes. 

4. DESCRIPTION OF TEST APPARATUS 

4.1 The chamber for the test shall be capable of maintaining pressure to the 
appropriate severity as specified in 5.1. 

4.2 It shall also be possible to maintain in any region where the items are 
placed, any of the temperatures specified in IS : 9000 ( Part II )-1977f and 
IS : 9000 ( Part III )-1977J, or the temperature of the standard atmospheric 
conditions for testing, as may be required by the relevant specification. 

5. SEVERITIES 

5.1 The severities, as indicated by pressure shall be specified in the relevant 
specification. The values shall be selected from those given in Table 1. 

6. PRECONDITIONING 

6.1 The relevant specification may call for a preconditioning. 

7. INITIAL MEASUREMENTS 

7.1 The item shall be visually inspected and electrically and mechanically 
checked, as required by the relevant specification. 



♦Basic environmental testing procedures for electronic and electrical items: Part I 
General. 

f Basic environmental testing procedures >JTor electronic and electrical items: Part II 
Cold test. 

X Basic environmental testing procedures for electronic and electrical items: Part III 
Dry heat test. 
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TABLE 1 


SEVERITIES 






{Clause 5 A ) 




Pressure 




Altitude 


kPa' 






m 


0-15 ] 
1-0 | 
2*0 








46 000 
31 000 
26 000 


4*4 

7'2 1 
8-5 




± 5 percent 
or 




20 000 
18 300 
16 000 


115 

15*0 
300 


y 


0-1 kPa 
whichever is 
greater 




15 200 

13 200 

8 500 


46-5 
53*3 
600 








6 100 
4 300 
3 500 


70*0 J 








2 200 


84-0 ± 2*0 




see Note 3 


Note 1 — Altituc 
to 106 kPa. 


ies 


up to 1000 m are covered by the standard air pressure of 86 



Note 2 — The pressure/altitude relationship in this table is not exact and is for 
information only. 

Note 3 — Applicable when it is required to test items at the lower limit of the air 
pressure value of the standard atmospheric conditions for testing. 



8. CONDITIONING 

8.1 The item shall be introduced into the chamber; the pressure and 
temperature shall be adjusted to and maintained at the specified values for 
the period required by the relevant specification. 

8.2 Where the relevant specification calls for low or high temperature, in 
addition to low pressure, temperature of the chamber shall be adjusted to 
the specified value and temperature stability reached before the pressure is 
reduced. The pressure and temperature values are later restored by admis- 
sion of dry air at laboratory temperature or in the manner specified by the 
relevant specification. 

Care shall be taken that no ^condensation shall occur on the items 
during their return to laboratory temperature in the testing chamber. 

8.3 If required, the items shall be under load during the conditioning. 

$.4 While still at low pressure, the items shall be measured and mechanically 
checked, as required by the relevant specification. 
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8.5 If, whea testing equipment, it is expected that this equipment may not 
operate normally at pressure values intermediate between the low pressure 
and the standard pressure, the equipment may remain switched on and be 
measured during the pressure restoration period. 

9. RECOVERY 

9.1 Components shall remain under standard atmospheric conditions for 
recovery for not less than 1 h nor more than 2 h. 

9.2 Equipment shall remain under standard atmospheric conditions for 
testing for a period not less than that required to attain temperature 
stability. This procedure may take place in or outside the chamber. The 
relevant specification may, however, call for a specific recovery period for a 
given type of equipment. 

10. FINAL MEASUREMENTS 

10.1 The item shall be visually inspected and electrically and mechanically 
checked, as required by the relevant specification. 

11. INFORMATION TO BE GIVEN IN THE RELEVANT 
SPECIFICATION 

11.1 When this test is included in the relevant specification, the following 
details shall be given as far as they are applicable: 

a) Pre-conditioning procedure ( see 6 ); 

b) Initial measurements ( see 7 ); 

c) The appropriate severity ( see 5 ); 

d) Required temperature ( see 8.1 ); 

e) Duration of conditioning and loading during conditioning ( see 
8.5); 

f) Measurements and mechanical checks to be made during the 
conditioning and the time at which they shall be made ( see 8.4 ); 

g) Final measurements ( see 10 ); and 

h) Any deviation from the procedure for recovery. 
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